DiMenna FJ, Bailey SJ, Vanhatalo A, Chidnok W, Jones AM. Elevated baseline V˙O2 per se does not slow O2 uptake kinetics during work-to-work exercise transitions. J Appl Physiol 109: 1148 -1154. First published August 19, 2010 doi:10.1152/japplphysiol.00550.2010.-We investigated whether the characteristic slowing of pulmonary oxygen uptake (V O2) kinetics during "work-to-work" exercise is attributable to elevations in baseline metabolic rate (V O2) as opposed to the elevated baseline work rate, per se. We hypothesized that a step transition to a higher work rate from "unloaded" cycling, but with elevations in V O2 [and heart rate (HR)] reflective of a work-to-work transition, would result in a lengthened phase II time constant (p). Seven male subjects (mean Ϯ SD age 27 Ϯ 10 yr) completed 1) transitions to a high-intensity work rate from a moderate-intensity work rate (M¡H) and 2) two consecutive bouts of high-intensity exercise (U¡H and E¡H, respectively) initiated from unloaded cycling, with the time separating the exercise bouts chosen such that the baseline V O2 for the second transition was similar to the baseline V O2 for the M¡H transition. The p for M¡H (48 Ϯ 16 s) was significantly greater (P Ͻ 0.05) than the p for U¡H (28 Ϯ 8 s) and E¡H (27 Ϯ 6 s), which did not differ significantly. These findings suggest that the altered V O2 dynamics that are observed during work-to-work exercise are not related to the elevated baseline V O2 (or HR) per se; rather, these effects appear to be linked to the elevated baseline work rate, which would be expected to dictate the subsequent muscle fiber recruitment profile. pulmonary oxygen uptake kinetics; phase II time constant; phase II gain WHEN WORK RATE is abruptly increased from "unloaded" (i.e., 20 W) to moderate-intensity cycling, pulmonary oxygen uptake (V O 2 ) rises exponentially to achieve a new steady state after a short delay. In healthy, young subjects, the time constant describing this rise is typically 20 -35 s (40, 42). During a transition from unloaded to high-intensity cycling [i.e., cycling above the gas exchange threshold (GET)], the time constant for the phase II V O 2 response ( p ) is either similar (Ref. 33) or longer (Ref. 23; see Ref. 35 for review) than the value for moderate-intensity exercise and the response is accompanied by an additional "slow component" that elevates V O 2 above that which would be predicted for the work rate (Refs. 2, 4, 43). Consequently, the overall V O 2 "gain" (G, i.e., ⌬V O 2 /⌬work rate) is greater for supra-GET cycling.
linearity is observed when metabolic transitions are initiated from an elevated baseline work rate. For example, p is lengthened and the phase II G (G p ) is increased in the upper compared with the lower region of the moderate domain (6) and for transitions to heavy-intensity cycling initiated from a baseline of moderate-intensity compared with unloaded cycling (45) . Similar effects have been reported for intramuscular phosphocreatine concentration ([PCr]; Ref. 22 ). These unique aspects of "work-to-work" exercise could provide important insight into putative determinants of muscle respiratory control.
Work-to-work exercise has three distinct features that could independently or collectively be responsible for the altered V O 2 dynamics that are consistently observed: an elevated baseline heart rate (HR), an elevated baseline metabolic rate (i.e., V O 2 ), and an elevated baseline work rate. An elevated HR could slow V O 2 kinetics (i.e., lengthen p ) by altering the balance between parasympathetic and sympathetic control of HR, slowing HR kinetics and thereby imposing or exacerbating an O 2 delivery limitation to cellular respiration (19, 20, 29) . Alternatively, cellular respiration might adapt more slowly in muscle fibers that are already active (i.e., fibers consuming O 2 above "unloaded-baseline" levels) due to alterations in free ADP concentration ([ADP]), P i concentration ( (17, 21, 34, 46) . Finally, it is possible that V O 2 dynamics are altered when exercise is initiated from an elevated baseline work rate as a consequence of the recruitment of a discrete segment of the motor unit pool that is positioned higher in the recruitment hierarchy (6, 44, 45) . Henneman and Mendell's size principle (18) predicts that higher-order fibers would provide a proportionally greater contribution to power production during transitions from an elevated baseline work rate; these fibers are believed to possess slower V O 2 kinetics and a higher V O 2 cost of tension development compared with lower-order fibers (2, 11, 36, 38) .
The aim of the present study was to provide insight into which of the aforementioned factors might be responsible for the slower phase II V O 2 kinetics that have been observed during work-to-work exercise. We asked subjects to complete a work-to-work exercise bout [high-intensity cycling initiated from moderate-intensity cycling (M¡H)] and two consecutive bouts of the same high-intensity cycling initiated from a 20-W baseline work rate [from unloaded to high-intensity cycling (U¡H) and from an elevated metabolic rate to high-intensity cycling (E¡H), respectively]. Importantly, the time interval separating these two bouts was selected for each subject so that the baseline V O 2 from which the second transition was initiated was similar to the baseline V O 2 for the M¡H transition (i.e., the moderate-intensity steady-state V O 2 ). This meant that both M¡H and E¡H were characterized by an elevated baseline V O 2 and HR at exercise onset, but only M¡H was initiated from an elevated work rate. We hypothesized that p would be greater than that for the U¡H condition for both M¡H and E¡H despite the absence of an elevated baseline work rate in the latter.
METHODS
Subjects. Seven male subjects (mean Ϯ SD age 27 Ϯ 10 yr, stature 1.79 Ϯ 0.03 m, mass 80.4 Ϯ 7.3 kg) volunteered and gave written informed consent to participate in this study, which had been approved by the local Research Ethics Committee. The subjects were all recreationally active and were familiar with the experimental procedures used in the present study. On test days, subjects were instructed to report to the laboratory in a rested state, having completed no strenuous exercise within the previous 24 h and having abstained from food, alcohol, and caffeine for the preceding 3 h.
Experimental protocols. All testing was completed in an airconditioned laboratory at a temperature of 20 -22°C. The subjects visited the laboratory on seven occasions over a 3-wk period to perform exercise tests on an electronically braked cycle ergometer (Lode Excalibur Sport, Groningen, The Netherlands). Testing was conducted at the same time of day (Ϯ 2 h) for each subject. On the first visit, the subjects completed a ramp incremental exercise test for determination of peak V O2 (V O2peak) and GET. On each of six subsequent visits, subjects completed bouts of high-intensity exercise (at a work rate calculated to require 60% of the difference between GET and V O2peak, i.e., 60%⌬) initiated from either moderate-intensity (95% GET) cycling (i.e., work-to-work transition; protocol 1) or "unloaded" (i.e., 20-W) cycling both with and without baseline V O2 elevation (protocol 2). These protocols are illustrated in Fig. 1 . The two protocols were each presented to subjects three times. For all subjects, the first repetition of protocol 1 was completed first and the first repetition of protocol 2 was completed second. The order of the four remaining tests was balanced among subjects.
Experimental overview. The ramp incremental exercise test consisted of 3 min of pedaling at 0 W, followed by a continuous ramped increase in work rate of 30 W/min until the subject was unable to continue. The subjects cycled at 80 revolutions/min, and saddle and handlebar heights were recorded. The same pedal rate and settings were reproduced on subsequent tests. V O2peak was defined as the highest 30-s mean value recorded before the subject's volitional termination of the test. The GET was determined from a cluster of measures including 1) the first disproportionate increase in carbon dioxide output (V CO2) from visual inspection of individual plots of V CO2 versus V O2; 2) an increase in expiratory ventilation [minute ventilation (V E)]/V O2 with no increase in V E/V CO2; and 3) an increase in end-tidal O2 tension with no fall in end-tidal CO2 tension. The work rates that would require 95% of the GET (moderate-intensity exercise, M) and 60% of the difference (⌬) between the GET and V O2peak (high-intensity exercise, H) were estimated, with account taken of the mean response time (MRT) of the V O2 response to ramp exercise (assumed to approximate two-thirds of ramp rate, i.e., 20 W; Ref. 39 ). These work rates were subsequently applied during the six experimental tests.
As outlined above, the subjects returned to the laboratory on six occasions to perform one of the following protocols: 1) 3 min of "unloaded" cycling at 20 W, 6 min of moderate-intensity cycling, and 6 min of high-intensity cycling and 2) 3 min of "unloaded" cycling at 20 W, 6 min of high-intensity cycling, x min of "unloaded" cycling at 20 W, and 6 min of high-intensity cycling (Fig. 1) . The first protocol provided data for transitions to high-intensity cycling from a moderate-intensity baseline (M¡H). The second protocol provided data for transitions to high-intensity cycling from an unloaded baseline both without (U¡H) and with (E¡H) V O2 elevation. Immediately after the first repetition of the M¡H bout, subjects continued to cycle with work rate abruptly reduced to 20 W, and gas exchange data (see below) were collected for an additional 3 min. From these data, x was determined specifically for each subject as the time required after high-intensity cycling for V O2 to fall to the M¡H baseline level (i.e., the steady-state V O2 for the moderate bout preceding the work-towork transition). Once all repetitions were completed, the V O2 responses from like transitions were averaged before any analysis was performed in order to enhance the signal-to-noise ratio and improve confidence in the parameters derived from the model fits (27, 41) .
During all tests, pulmonary gas exchange and ventilation were measured breath by breath with subjects wearing a nose clip and breathing through a low-dead space, low-resistance mouthpiece and bidirectional digital impeller turbine volume sensor (Jaeger TripleV). The inspired and expired gas volume and gas concentration signals were continuously sampled at 100 Hz via a capillary line connected to the mouthpiece, the latter using paramagnetic (O2) and infrared (CO2) analyzers (Jaeger Oxycon Pro, Hoechberg, Germany). The gas analyzers were calibrated before each test with gases of known concentration, and the volume sensor was calibrated with a 3-liter syringe (Hans Rudolph, Kansas City, MO). HR was measured every 5 s during all tests by short-range radiotelemetry (Polar S610, Polar Electro Oy, Kempele, Finland). Baseline and end-exercise HR were defined as the mean HR measured over the final 15 s of cycling before each transition and the final 15 s of each exercise bout, respectively. "O2 pulse" values at 5-s intervals throughout exercise were determined by dividing 5-s V O2 values by 5-s HR values. During one of the three trials for each condition, a blood sample from a fingertip was collected into a capillary tube over the 20 s preceding any step transition in work rate and within the last 20 s of exercise and subsequently analyzed to determine blood lactate concentration ([lac- Fig. 1 . Schematic illustration of the 2 experimental protocols that provided the 3 experimental conditions in this study. Protocol 1 (left) provided data for transitions to highintensity cycling from a moderate-intensity baseline (i.e., work-to-work transitions; M¡H). Protocol 2 (right) provided data for transitions to high-intensity cycling from a 20-W (i.e., "unloaded") baseline both without (U¡H) and with (E¡H) pulmonary oxygen uptake (V O2) elevation. Note: x was determined specifically for each subject and represents the time required after high-intensity cycling for V O2 to fall to the M¡H baseline level (i.e., the steady-state V O2 for the moderate-intensity exercise bout). GET, gas exchange threshold. Data analysis procedures. The breath-by-breath V O2 data from each test were initially examined to exclude errant breaths caused by coughing, swallowing, sighing, etc., and those values lying Ͼ4 SDs from the local mean were removed. The breath-by-breath data were subsequently linearly interpolated to provide second-by-second values, and, for each individual, identical repetitions were time aligned to the start of exercise and ensemble averaged. The first ϳ15-25 s of data after the onset of exercise (i.e., the phase I response) were deleted (41, 42) , and a nonlinear least-squares algorithm was used to fit the data, as described in the following biexponential equation:
, where V O2(t) represents the absolute V O2 at a given time t; V O2baseline represents the mean V O2 in the baseline period; Ap, TDp, and p represent the amplitude, time delay, and time constant, respectively, describing the phase II increase in V O2 above baseline; and As, TDs, and s represent the amplitude of, time delay before the onset of, and time constant describing the development of the V O2 slow component, respectively. An iterative process was used to minimize the sum of the squared errors between the fitted function and the observed values. V O2baseline was defined as the mean V O2 measured over the final 15 s of cycling before each transition. The end-exercise V O2 was defined as the mean V O2 measured over the final 15 s of exercise. The absolute fundamental component amplitude (absolute Ap) was defined as the sum of V O2baseline and Ap. Because the asymptotic value (As) of the exponential term describing the V O2 slow component may represent a higher value than is actually reached at the end of the exercise, the amplitude of the V O2 slow component at the end of exercise was defined as A s . The amplitude of the slow component was also described relative to the entire V O2 response [i.e., A s /(Ap ϩ A s )]. In addition, the functional "gain" of the fundamental V O2 response (Gp) was computed by dividing Ap by the ⌬work rate; the functional gain of the entire response (i.e., end-exercise G) was calculated in a similar manner.
We also modeled the HR response to exercise for the three transitions. For this analysis, identical repetitions for each individual were time aligned to the start of exercise and ensemble averaged, and a single-exponential curve without time delay was used to fit the data from t ϭ 0 to the end of exercise. The HR "mean response time" (MRT) so derived provides information on the overall HR kinetics, with no distinction made for various phases of the response. The MRT for the O 2 pulse (⌬V O2/⌬HR) response to exercise was also calculated (37) .
Statistics. The parameters derived from the modeling of the V O2, HR, and O2 pulse data were analyzed by one-way repeated-measures analysis of variance with Fisher's least significant difference tests, as appropriate, to identify the location of statistically significant differences. Blood [lactate] data were analyzed in a similar manner. Significance was accepted at P Ͻ 0.05. Results are reported as means Ϯ SD.
RESULTS
The subjects' V O 2peak was 50 Ϯ 9 ml·kg Ϫ1 ·min Ϫ1 , with the GET occurring at 23 Ϯ 5 ml·kg Ϫ1 ·min Ϫ1 . The work rates calculated for moderate-and high-intensity exercise were 103 Ϯ 23 and 261 Ϯ 34 W, respectively. The time required after high-intensity cycling for V O 2 to decrease to the M¡H baseline level (i.e., x; see above and Fig. 1 
V O 2 kinetics. The parameters of the V O 2 response in each of the three conditions are reported in Table 1 and are illustrated for a representative subject in Fig. 2 . As per the experimental design, the baseline V O 2 (see Fig. 3 (Fig. 3) . The 95% confidence intervals surrounding the estimation of p were 5 Ϯ 2, 7 Ϯ 4, and 5 Ϯ 2 s for U¡H, M¡H, and E¡H, respectively. When calculated separately for each individual exercise bout, the 95% confidence intervals were 10 Ϯ 8, 13 Ϯ 10, and 9 Ϯ 7 s for U¡H, M¡H, and E¡H, respectively. For all three conditions, the 95% confidence intervals derived from single transitions were significantly reduced when the three like responses were ensemble averaged (P Ͻ 0.01). Values are means Ϯ SD. U¡H, transition from unloaded to high-intensity cycling; E¡H, transition from elevated metabolic rate to high-intensity cycling; M¡H, transition from moderate-intensity to high-intensity cycling; V O2, pulmonary oxygen uptake; TD, time delay; , time constant. *Significantly different from U¡H transition (P Ͻ 0.05); †significantly different from M¡H transition (P Ͻ 0.05).
U¡H (40 Ϯ 7 s) and significantly shorter for E¡H (28 Ϯ 5 s) compared with the other two transitions (Table 2).

DISCUSSION
The principal novel finding of this investigation was that the characteristic effect of work-to-work exercise on V O 2 kinetics (i.e., lengthened p ) was only present when high-intensity cycle exercise was initiated from an elevated baseline work rate. Conversely, despite the fact that the baseline V O 2 was elevated to a similar extent (ϳ45% V O 2peak ) and HR was elevated to a greater extent when the same transition was initiated from unloaded cycling shortly after a high-intensity cycling bout, p from which the transitions were initiated. Note that the phase II O2 uptake kinetics are only slower [i.e., phase II time constant (p) is only lengthened] during M¡H (i.e., when the high-intensity transition is initiated from a moderate-intensity baseline work rate). Conversely, despite the fact that the baseline V O2 is elevated to a similar extent for E¡H, p is unchanged compared with the U¡H control condition.
W Fig. 3 . Group mean Ϯ SD values for baseline heart rate and V O2 (top) and work rate and the phase II V O2 time constant (p) (bottom). Note that elevations of baseline heart rate and V O2, per se, do not affect p, which is only sensitive to the elevation in baseline work rate. *Significant difference compared with the other conditions (P Ͻ 0.05). b, Beat.
was not lengthened. The experimental paradigm therefore dissociated the work-to-work exercise effect from elevations of baseline metabolic rate and HR per se. The results are consistent with the notion that the effects of work-to-work exercise on V O 2 kinetics are attributable to the elevated baseline work rate.
Consistent with previous findings for moderate (6, 19, 20) -, heavy (45)-, and severe (14, 15, 44)-intensity cycle transitions, the phase II V O 2 kinetics in the present study was slower when high-intensity cycling was initiated from a moderate-intensity baseline work rate. Specifically, p was ϳ70% longer for M¡H compared with U¡H. Also, consistent with previous findings (45), G p was significantly greater for M¡H compared with U¡H. These alterations have come to be known as the "work-to-work" exercise effect; however, heretofore whether these changes could be attributed solely to the elevated baseline work rate preceding the transition has been unclear. For example, metabolic rate (i.e., V O 2 ) and HR are also elevated before work-to-work exercise, and these factors could independently or collectively be responsible for the altered V O 2 kinetics.
According to established models of respiratory control (30 -32, 34) , there are a number of enzymatic and/or thermodynamic mechanisms that could contribute to altered V O 2 kinetics when respiratory rate is elevated independent of increased contractile activity (i.e., when O 2 consumption is increased without an elevated baseline work rate, such as in the E¡H condition of the present study). For example, it has been suggested that the rate of oxidative phosphorylation is primarily regulated via Michaelis-Menten enzyme kinetics through concentrations of the substrates for ATP resynthesis (10, 47 (17) . In addition to the elevated baseline V O 2 that is present during work-to-work transitions, the elevated baseline work rate also means that HR must increase from a higher baseline under these circumstances. This would suggest a shift in the balance of HR control from faster-acting parasympathetic removal (predominant up to ϳ60% GET; Ref. 48) to slower-acting sympathetic activation. Such a shift could slow HR kinetics and create or exacerbate an O 2 delivery limitation to V O 2 kinetics (19, 20, 29) . Consequently, the effects of work-to-work exercise on V O 2 kinetics might also be related to the elevated baseline HR. If this is the case, then an elevation in baseline HR in the absence of an elevated baseline work rate should elicit a comparable effect.
In light of the influence that both an elevated pretransition metabolic rate (i.e., V O 2 ) and HR might have on V O 2 kinetics, our objective was to isolate these factors independently of an elevated baseline work rate during transitions to high-intensity cycling. Consequently, the present study was designed to provide a condition (E¡H) in which the baseline V O 2 and HR, but not the baseline work rate, were elevated. We compared the V O 2 kinetics in this condition to those observed when the transition to high-intensity exercise was initiated from an elevated baseline work rate (M¡H). Our key finding was that the characteristic effect of work-to-work exercise on V O 2 kinetics that we observed for M¡H was not present during E¡H. This contrasts with our experimental hypothesis and is consistent with the notion that the effect of work-to-work exercise on V O 2 kinetics is dependent on the existence of an elevated baseline work rate per se and is not related to the attendant higher baseline V O 2 and HR values.
Human skeletal muscle comprises fibers with considerable diversity that are recruited serially according to the intensity of the contractile activity that is taking place. For example, according to the well-established size principle advanced by Henneman and Mendell (18) , motor units that contain type I fibers have lower activation thresholds and are recruited when a minimal central nervous drive for activation is present (i.e., when contractile intensity is low such as during moderateintensity cycling). Conversely, type II fibers are activated at higher intensities when a greater drive through the recruitment hierarchy is required. Consequently, our finding that the changes in V O 2 kinetics that are observed during work-to-work exercise are dependent on an elevated baseline work rate could be interpreted as evidence that the effect reflects metabolic differences in the pool of muscle fibers recruited under these circumstances. The elevated baseline work rate implies that, compared with the total pool of fibers that would be involved in a high-intensity transition initiated from an unloaded baseline, only a segment residing higher in the recruitment hierarchy would be activated during work-to-work exercise (6, 44, 45) . Higher-order fibers are believed to possess slower V O 2 kinetics and lower efficiency (2, 11, 36, 38) , consistent with the changes in V O 2 kinetics that are observed under these circumstances. While it is difficult to verify that motor unit recruitment profiles were similar in the M¡H and E¡H conditions in the present study, the data nevertheless indicate that the slower phase II V O 2 kinetics observed in M¡H are not related to the associated elevations in baseline V O 2 and HR. Further insight into the slowing of V O 2 kinetics that occurs during work-to-work exercise (and, specifically, as a consequence of the elevated baseline work rate) can be gained from considering the dynamic balance between V O 2 and HR that was present during the high-intensity transitions in the present study. Immediate central cardiovascular adaptations to exercise include increases in both HR and stroke volume; however, the elevated baseline cardiac output that is present during workto-work exercise should set stroke volume close to its plateau (5) . Consequently, changes in the O 2 pulse (⌬V O 2 /⌬HR) should approximate changes in muscle O 2 extraction during work-to-work transitions. In this regard, it is interesting to note that the O 2 pulse MRT was significantly longer for M¡H compared with U¡H. This is not consistent with a bulk O 2 delivery limitation to V O 2 kinetics but might reflect a limited capacity for the recruited myocytes to use the O 2 that was delivered. This is consistent with what might be expected if a pool of fibers with lower oxidative capacity was recruited during work-to-work exercise.
The amplitude of the V O 2 slow component was reduced in both M¡H and E¡H compared with U¡H. A reduction in the amplitude of the V O 2 slow component during work-to-work exercise has been reported previously (15, 45) and is, at first sight, counterintuitive. There is evidence to suggest that the slow component is associated with the recruitment of higherorder fibers (2, 25, 26, 36) . Consequently, it might seem surprising that a condition that would be expected to increase the proportional contribution to power output from type II fibers might reduce the V O 2 slow component amplitude. However, if a transition to high-intensity cycling from an unloaded baseline required the early recruitment of fibers with extremely long p values (e.g., type II fibers), the V O 2 profiles of these fibers might project past the asymptote of the phase II exponential (as established by conventional curve-fitting procedures), thereby creating a "separate" response phase that appeared to be of delayed onset (i.e., a V O 2 slow component) (44) . If so, then one explanation for a reduced slow component (and increased G p ) during M¡H exercise is that the elevated baseline work rate removes lower-order fibers from the transition, resulting in a V O 2 profile that reflects the metabolic properties of a more homogeneous group of fibers that are positioned higher in the recruitment hierarchy (44) .
The reduced V O 2 slow component during E¡H is likely to have a different mechanistic basis, however. In this condition, the reduced V O 2 slow component was accompanied by a greater amplitude of the V O 2 fundamental component and reduced blood lactate accumulation. These changes are consistent with what is typically reported during high-intensity cycling following a prior bout of high-intensity (priming) exercise (1, (7) (8) (9) . However, it is important to note that priming does not alter p during M¡H exercise. In the study of DiMenna et al. (15) , the p during M¡H cycling exercise (42 Ϯ 15 s) was not significantly different after priming (42 Ϯ 17 s). Similar results have also been reported for M¡H leg extension exercise in which neither the p for V O 2 nor [PCr] was significantly altered by priming (12) . These studies indicate that it is very unlikely that p during E¡H in the present study was reduced by the prior-exercise effect, and they add support to the contention that the slower V O 2 kinetics during M¡H exercise is related to intrinsic muscle metabolic factors rather than to slower O 2 delivery.
While it is attractive to interpret our findings in the manner we have suggested, it is important to recognize a number of potential confounding factors that are unavoidable given the methodology that was employed. To dissociate the elevated baseline V O 2 and elevated baseline work rate that have been concomitant features of all previous work-to-work exercise investigations, it was necessary to introduce an intervention (prior high-intensity exercise) that might have influenced V O 2 kinetics during E¡H in a number of ways. For example, while it is unlikely that a prior-exercise effect on p would have taken place (Refs. 1, 7-9, 12, 15; see discussion above), prior high-intensity exercise has the potential to influence motor unit recruitment during subsequent high-intensity exercise (1, 7, 15) , possibly due to the effects of fatigue. In this regard, the residual fatigue that would have been present for E¡H because of the initial high-intensity exercise bout and short intervening rest interval is likely to have been greater than for M¡H, and, consequently, motor unit recruitment might have also been different between these conditions. It also must be recognized that the "baseline" V O 2 and on-kinetics response that we report for E¡H were measured in close proximity to a preceding high-intensity exercise bout from which V O 2 and HR would still have been recovering. While it is well established that pulmonary V O 2 closely reflects muscle V O 2 during phase II of the on-response (3, 24) , there is evidence that this is not the case during recovery (24) , and it is possible (though we believe unlikely) that pulmonary V O 2 might have been somewhat dissociated from muscle V O 2 during E¡H. Finally, the higher HR that was present before E¡H might suggest that muscle blood flow was elevated (29) , at least at the start of the subsequent on-transient. The elevated baseline HR was likely responsible for the blunted HR response we observed (i.e., lengthened HR MRT), and it is therefore conceivable that it might have also altered V O 2 kinetics. However, in the study of DiMenna et al. (15) priming exercise significantly elevated baseline HR but did not affect phase II V O 2 kinetics during work-to-work exercise.
In conclusion, the characteristic changes in V O 2 kinetics that occur during work-to-work exercise are not contingent on the elevated baseline V O 2 and HR that naturally attend such transitions. Rather, the results suggest that these changes in V O 2 kinetics are linked to the elevated baseline work rate and thus, possibly, to alterations in the muscle fiber recruitment profile.
DISCLOSURES
No conflicts of interest, financial or otherwise, are declared by the author(s).
